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Biopafl Me)KAyH3poAiiafl KOHijiepeHAHn 
OpraHHsaAHM OdbPAHHeHHbix HauHK 
no npHMeHeHHH) ainMiiOK aneprHH 
^ B MHpHbU Ae.ilfll( 




A/a)NF .Vilvi'mh 
(U:Ji;iO 

uiaoii'jAL: 


He noflflcwHt or/iaiuciiMio o())MUMa/ibHoro coofimciiHii iia KoiatiepcHi! 


25 YEAR RE-REVIEW 


PISy^EHME nEPEPACnPEAEirEHE l 3JIEMEHT0E 13 l.TETA.JIJIHtlECIC!.-1X 
CTAAEAX M C.BAPin,IX COEJIITIIElffljS'X HET0.I[,AI'1M ABTQ P AHIIOrPA- 
'PI4M H PAJlIlOIXETPVril ^ 

C.i'uBpyK, A,C,3aBbijnoB, r.H.KanupHH 
BBGAeH Me 

ycTaHOB;ieHMe saKOHOMepHocTeii BiiyTpMKpKCTiiBBMTHoro pacnpeAG- 

AGHMii aneMenroB b MeianBMqecKHX ciiMBax Hweei BaiHoe snaqeHMe 
pn^a aKiyaBbHLix npodneM coBpsMenHoro MeTaJinoBejteHMB. 

Mew tom odhiMHue Meioflu MHKpocTpyKxypHoro ananHsa He scer- 
Aa nosBOBi-iiOT ycTaHOBKXb xapaKiep pacnpeAeBeHMfi BjieiieHxoB b npeAe- 
Aax oxflenbHux KpHcxajiBMxoB criBaBa^ b ocodeHHOcxH a lex CByqaax, 
KOTAa BOKaBHBapMB 9TMX BBeueHTOB HC npHBOAHI K OdpaSOBailHlO BMAM - 
MUX no A MMKpOCKOIIOM rteS. 

PbA HOBUX BOBMOKHOCXeij B 9X0M HaiipaBBeHMM OTKpUBaeX MexOA 
KOHxaKXHOM aBTopa AHO rpa>:)KM . OciiOBHoe npeMMymecTBo ero nepeA wexo- 
Aai/iH MMKpocipyKTypHoro anaAHsa saKfliaqaeiCB b bosmoiiioctm odnapy - 
3KeHHB pacnpeAeBenHii B;ieMeHra b cxpyKrype HccBeAyeMoro cn;iaBa bhg 
S aBHCMMOCXM OX TOFO, IiaXOAHTCB AM OTOX GAGMBHX B COCTase OdOCO - 
dwBinericB cpaau mah bxoaht b iBepAuii pacxBop. Bucokba qyBCTBiixeAL- 
Hocib aBT0paAM0rpa>I)MH odycAOBAena xeM, hxo .isAyqeHKe, AeiicTByramee 
Ha tI)OT03MynbCHio, pacceMBaACb ox Mecxa AOKaAwsapHM paAHoaKxwBHoro 
MHAHKaxopa, cosAaex odAacxb noqepneHHB naMiioro doAbuiyio, mcm caM 
H3Ayqa:oiAHii yqaciof:; axo nosBOAHex npH cpaBHMieAbHo ncdOAbiuiix 
yBeAMHeHMBx ii)MKcwpOBaxb cocpeAOToqeHHe OAeMBHia B Becbf.-a t/iaAux 
odbeijax (4, 5 ). 

Becbivia HAOAOXBopHfJM OKasaAocb npHMeHeHwe ueiOAa paAMoaKXMB- 
Hux M30xoriOB B xaicoii BaKiiOi-i odnaoxH MexaAAyprwM h MaiiiuHocxpoenHii, 
i:aic CBapKa. fflnpoiwe pasBMXMe cBapicn m BweApoHMe ee b caiiue pa 3 - 
AMMHue oxpacAM npoMumAGHHocxH nociaDHAH nepei HHaceiiepaMw-cBapAH- 

KaUM PBA HOBUX HpOdAGM, peuIGHHe KOXOpUX CyiljeCXBy WUIHUH MOXOAUMM 
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Hcc/IeJ^OBaHHa npej(GTaa HflGT 'jacro Hoiipeono^iwMue TpyjtHocTH. 

B qacTiiocTM, ycraiioaneHHio cieneHM yuaciMfl ocHociioro MeTa^ra, 
DneKrpoji,t!o:i iipoBo;ioKn h iiOKpui’Hii Oliniooa) d jierHpouanMii uiaa pas - 
jiimnuMH saGueHTUMii w iiacumenHia DpejJiHUMH iipviuecyiMn b npoitecce 
CBapKH ripenBTCTByeT to odcTOfiTenLCTUo, bto donbiunHCTBO sjieueH- 
TOB MOTOT nepexojpiTb B BOB opoEpeweiino H3 BCC'X nopeBMcnoHnyx 
MaTGpHa;iou; poBb icawfloro wcTOiiHiiica yBecrb TpyflHO Kaic Bcne;i;ciDMe 
HepaBencTBa ycnoaiiM nepcxo^a hs hhx Mcc;ieflyeMoro sneMema, laK 

H BBl'^y TOrO, MTO BHOMeHT MOEOT HB TOEbKO nonaCTb B MeTaJIfl UlBa, 

HO n nepoiixH b uim \im HacTHHHo yneiynHTbCB b aTMOccpepy. 

Bmocto c xeM pasfloabHOG BseneHMe paJiiioaKTHCHoro Msoiona 
HccflOflyeMoro snewoHia b ocHoimoii MOTa^n, npoBonoxy m iiokphtho 
flOSBOEBOT CyflHTb 0 UepeXOA© BJieMGHTa H3 Kaxcuoro HCTOMHHKa B OT- 
flenbHOCTH, HOCMOTPB Ha OAHOBpeueHHOe HaEHHWe B HHX SHaHHieJlbHax 
KOEHqecTB sToro oflOMeHTa, 

BOBbUIHG BOSMOKHOCTH OTKpBBaei MOTOH paHMOaKTMBHUX HSOTOBOB 
rjpn peiuoHMH laKMx aiCTya;ibHiJX 5 ho noKa eine flMCKycciioHHux npodneu, 
Kaic npodflewa b;octh3ichmocth paBHOBecwB npn cBapKo, onpoAeneHHe 
peaKmioHHoH 30HU, T.e. MocTa npoieKaHHfl ochobhux MeiannyprHHecKMX 
peaKiiHB' B cHCxeMe Mexa;iMJiaK, a xaiae npw HccBej];oBaHMW KpwcTan- 
nwsamiw Mexajina uiBa w pacnpejieaeHHB b hom npHMeceti b npouecce 
CBapKw H iipH nocnoflyiomeH BucoKoxeivinepaiypHOi^ oKcnnyaTanMw csapHo- 

rO COOflWHeHHB. 

B Hacxoamee bpomh motoji; paji;HOH3oronoB Haiuen uiwpoKoe npMuoHe- 

HH3 B SHaHHTOBbHOM HMCJIG HCCnenOBaHWti, nOCBBlMOilHblX BOOpOCaM 
3MH w pacnpeseneHHB sneuoHxoB d MeiaflnHHecKMX cn;iaBax ( i-I8). 
Itae m paccMoipHM neKoxopue pesynbiaxu npMMeHOHHB sToro Moxosa 
K HCcnenoBaHWD nepepacnpefleflOHHfl sjteMOHTOB b flerwpoBaHHUx Eenes- 
HHx cnaasax w b MeianHO nisa cBapHUx coej!,WHeHnti. 

PacnpefleneHHo yrnepofta b /lerapoBaHHUx aceEosHbix cnnaBax 

npiiMeHAOMUx npM paflHorpa(|)HpQBaHHM cBeToqyBCTBHxeEbHux 
waxepiianoB oiHexmoe panwo rpa^HHOCKoe HsodpaHOHne iionyqaeTCB b 
pesyEbTaie BOSjieHClDWB Ha (J)OTOSMyEbCHH) 10® - 10® ^ - qacxHU 
Ha I CM^. Eceh BBOftGHHoe B HCCBe cnnaB panHoaKiHBHoe Bome- 
CTBO noKaBHsyexcB b MHKpocKonwqecKH vim cydMWKpocKonHqecKH uanux 
cxpyKTypHHx yqacTKaXs Kanpi-iMop b cjiohx, pacnojioseHHHx no rpaew- 
flau KpMCxannHTOB, to jroOTa cymecTBOBaib HOKOTopan MMHWManbHaH 


Approved For Release 2009/08/31 : CIA-RDP88-00904R0001 001 30009-8 






Approved For Release 2009/08/31 : CIA-RDP88-00904R0001 001 30009-8 


~ 3 - 

TOfliquHa 3 THX cnoeB, cnocodHafl coaflaib yKasainiyio ubiuie nnoxHocTb 
noTOKa ^ -MacTwij b xe^eiiHe npaKiMMecKH wMeramux mgcto dkchosw- 
UwW, 

PemeHne b odmeM saflaqM onpenefleHUB MMHMMa;ibnow TOninnHiJ 
cJiOfl,odoraineHHoro uccjienyeMbiu oneMenTOM m ero pafliioaKTUBHUM H30- 
ronoM w jtaioinero panHorpatliM^ecicoB naodpaieHUG, npiiBojiHT k cnejtyio— 
meii odmelj $opMyne: 

5- dO^ P Cg' U] ' 

/'/ 

r^e X- TonuiMHe hckomoto cbob (pwc.I); P^ - MaKC/HiajibHuil npoder 
^ - MacTMii ^[aHHoro paitHoaKTWBHoro usoiona b wcciiesyeMOM Beme- 
CTBG B CM ; Cg — KOHijeHTpaiiHfl HccTieflyeMoro DJiCMema b cnnaBG d 
03 H - nonpasKM Ha TenecHbia yroji w nornoiiieHwe (3 -wsjiyqeHHB; 

n - 3Kcno3MitHB opw paflHorpa(|)HpoBaHMH B cyiKax; Ag-aioMHuil sec 
HCCHejiyeMoro afleneHTa; 1 - HHieHCMBHocib HSHy^eHHB pajiHoaKioHO- 
ro cnnasa (nMny^ibcu b Munyiy na I cu^)} "k -- aiOMOB uccjiesye- 
Moro DHeMeHia ot odmero mano. aiowoB b onpeacHfleMOM cnoe (pHc.I), 

C noMOiUBK) ^opMyHu /!/ mohho JievKo Bu^wcBHTb iiiilipHHy odoraine HHO- 
ro yrnepoflOM c;ioh, (jHKcupycMoro c^jOTOOMynLcweM, b ciaflu, coflepxcameB 
HSOTon B 3T0M cHy-iae P^^ = 0,02 r/cM^, Ag = 12. npHMen C = 
=0,03^, lA) = 0,15 = 0,3, n = 10 flHeil, I = 1000 hmii/mhh, 

'k = I/I3 ( MHHHMawbHoe OTHOuieHne HHc»a axoMOB yrjiepofla k HHcny 

axoMOB xeneaa b aycTeHuxe). 

Torfla 

X = 5 iloLQ*Q 2 ^ 0 ^ 03 ^ 0 ^I 5 ^ 0 , 3 ^I 3 j 5 ^0-5 

iO.I2.iOOO ’ ' 

HHH npHdflHSHTeHBHO MBiaXOMHUX pacCXOBHMi^. 

B cnnaBH Ke;ie3a, ;ierHpoBaHHue paaflenbHO KpeMHweM, ^C(|)opoM, 

BO «I>(j[)paMOM H MOnudfleHOM, KOHI^GHXpai^HH ICOXOpUX dbIBM B OHHHX CJiy - 

HMSG npGflGfla pacxBopwMOCTw wx b ;l;gjig 36 , a B .npyrwx npeBuuiajiPi 

T 4* ^ 

3 X 01 npGflGH, BBOflHflCfl HSOTOII 0 B KOHHHeCXBaX, flOCTaXO^HUX 
nonyHGHHH Ha (|> 0 XO 3 MynbCHKI OTMGXflHBHX paHHOrpa(|)HMeCKHX HSOOpaJKGHHli 
pacnpGfleneHHB yrnGpo^a ( npwMGpnaB aKTMBHOcxB bbouhmoto b pauHO— 
rpa$MpyeMue MaxepHa;i« Msoxona cocxaBMjia 3-5 MKiopH Ha I kf 


IT 
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cnnasa). Odinafl KOH^e^Tpa^HJl yr.’iapoj^a u criflacax cocTaBrana 0,03- 
0,13^. B peayatTaie ycKopemioro oxnai^eiinfl chutkod nocne Bunnas- 
KH c.TpyKTypa hx b donsuJHHCTBG c/iyMaGB HMe«a apKO BLipaxeHHyD ^bh- 
ApWTflyiD HeOJiHOpO 41 .II 0 CTb . 

PaccuoTpHM, KaK pacnpejtGjiBexcfl yraepo^ b cnflaBax xenesa c 
KpeMHHeM, Ha pwc* 2 npHBeji;en oniwqecKMH chhmok (a) h asiopaflHO- 
rpaMMa (d) cnnasa xenesa c 19,5^ Si , cipysTypa KOToporo coflep- 
xwT odorameHHyio KpeMHwcM ^ - tpasy ( -^* 65 ^ 12 }. ConociaBneHMe 
oniK^iecKoro CHHMKa c aBTopaflMorpaMMow nosBonBeT ycTaHOBWit, mto b 
M eciax pacnofloaceHMfl nHTepMeiannufla kpgmhkb ( cwadoipaBBinaflCB 
cocTaBflflDmaB Ha onTiwecKOM cHWMKe) vrnepojia iiohtm hbt, h HaodopoT, 
B odefliHeHHUx RpewHweM yMacTKax MMeex uecio saMeiHoe cocpexoioMe- 
HHe yrnepofla. 

Hpn KOHUGHipamiH KpeMHHB MenLoieij, qeM npejieji pacTBopwMOCTW* 
ero B sen83e,yrnepofl KOHuempHrjyeTCB b ochobhom y rpaHHi^ $eppHT- 
Hux aepen, i.e. ’’BUTecH.aeTCfl” h 3 ueHTpa^bHtix 3 oh KpHcianniiTOB k 
HX nepw$epHH. 

HiaK, MU bhji;hm, hto b cnnaBax xeneaa c HeKapdwsoodpaayaiUHM 
DaeMeHTOM- KpeMHHeM-yrnepos cipeMHiCB k cocpeflOTOHeHHD b yqaciKax 
c noHMxeHHo0 KOHDieHTpai^Meii KpeMHHB, npK oicyTCTBKiH odoraiUGHHOli 
KpeMHHeu $a3U h paBnoMepnoM pacnpe^ieTOHHH btoto sneMeHia b cn«a- 
BG yrflGpoji; flH^ynxHpyeT k rpaHwpaM aepna. 

B cnnaBG xejiesa c spyrviM HaKapdHfloodpasyffimwM bhgmghtom - $oc- 
$opoM (1 ,6^P)-yraepofl KOHneHTpiipyeTca b ugxochux sonax fteHflpUTOB, 
T.e, TaM le, rfle b cK/iy AWKsaLtHM KOHiteHTpHpyeicB* h $oct|)op. OqesHfl- 

HO, HGCMOXPB Hd HSBeCTHiJa "aHTarOHHSM” MGXfly (J)OC$OpOM H ymGpOflOM, 

b cwny KOToporo 3 th BHeueniu oduqHO butgchadt jipyr flpyra h 3 cipyK- 
lypHux MHKpood'BGMOB, Ha;iHqMe mnpoKoro KHiepsana KpHciajinHsaHM, 
xapaKiepHoro sna cnjiaDOB P'0 - P , npHBOftHi k cobmgcthok sgh- 

^^pHTHOi^ JIHKBaiiWW OdOHX 3XeMeHT0B. 

Ilpe^CTaBnfleT MHiepec paccMOTpGHWG ocodGHHOCTeil pacnpes8;ieHMfl 
yrnepoflia b cn^asax, jerMposaHHux sjieyeHTauH KapdHfloodpasyionGfl 
rpynnu, OnTHqecKHii cummoe (a ) k aBiopasMorpaMMa (d), npoGseHnae 
Ha pwc, 3, OTHocflTCfl K CHflaBy xGTieaa c 9,2^ W h Pac- 

CMOTpeHwe OflHoro otiiib oriTHMecKoro cHHMica He nosBonaGT cynHiB 0 
pacnpGfleHGHHH yrnepofla b cnnase; moxho b pqbhom CTGneHH npGsnona- 
raib, mto xopduio saMeiHan Ha chhmkg XGMHOTpQBHmaHCH cociaBjiHiotnaH 
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flBnflexc^ ;ih( 5 o cbojkhum KapduflOM, jindo HHTepueiannwyecKHM coeAwne- 
HMeM regW C ^ - ^asoii), pacnpejie.ieHHe Koioporo ne cBAsano c 
pacnpe^eBeHueM yrnepofla, 

ConociaBfleHHe onruwecKoro cHHMKa c aBropaAMorpaMMoii b ho cut 
noBHyio flcHOCTB B paccMaTpHBaeMyio KapTuny; to odcTOHTenbCTBo, hto 
cJ)opMa H pacnowKeiiHo yqacxKOB noqepHeHHB na asTopaAMorpaMMe'co - 
BepuieHHo anajiorHqHfc! MHKpocTpyKxype, tobopht o tom, hto Beet co- 
flepasamHHcB b cnnaBo yrnepo^ penuKOM bxoaht b BMjtMMyK) no^ mhkpocko- 
noM BOBb^paMocoaepxamyio cociaBAflioiiiyK), odpasys cnoraufj KeBesoBOjib- 

{|)paMOBUfi KapdHj, 

B cnnaB© MC8JI63a C BOTIB^pailOM, KOHIieHTpailMH KOToporo ('1, 9^) 
ume npeflena paciBopraocTu ero b seneae, pac^peJ^eJIeHMe yrnepo^a 
(ToqHee KapduflOB ) OKasuBaoTCB paBHouepHUM, mto abjibbtcb oqeBMflHUM 

cjiGflCTBHeM paBHOMepHoro pacripe^GfleHHB caMoro Bernpy!Qinero 9;i0MeHTa 
b cnnaBe. 

HxaK , Morao saKBioqwTB, hto b cnnaBax lenesa c BOBb(|)pauoM 
KapdMJ^bl pacnpefle/iBioTCfl xaKHU odpasoM, qTO pacnonoxceHHe yrnspo^a 
BocnpoHBEOflMT KapxMHy pacno;iOKeKMfl BempyDmero o^oMeHTa. 

AnaTOrnqHaB saKOHOMepHocib odHapyjKUBaeTCfl w b cn^aBe aceneaa 
c flpymM KapcSwfloodpasyfomHM oneMeHTOw - nonHdfleHOM ( 1 % Mo). Hs 
paccuoxpeHHB aBTopawrpaMMU aioro ennasa cnesyer, qTO yrjiepoji 
KOK^eHTpKpyeTC^^ no rpantmaM sepna Of - $a3u, T.e. b tgx aonax, 

B KOTopux Handoflee BepoaxHo pacnonoJEenwe HHTepMeTanBwqecKoro co- 

Phc. 4 noBBOJiBer ycxaHOBHii, xapaKxep pacnpejreneHHB yrnepofla 
B cnnaBe aeneaa c 0,865? Mo, b Koxepou ne mokct dUTL odoramenHux 
MOflHdfleHOM HHTepMeTa/iBHflOB . KaK Ha onxHqecKOM cHUMKe (a), xaK h 
H a aBxopaflMorpaMMe (d) axoro cnnaBa OTqexnHBO BwnHa TeMHan rociaB- 
MiomaH, pacnojiaraiomaBCfl b ocbx jteHjipHTOB. To odcTOBxeflBcxBO, qTO 
yqacTKH noqepHeHWB Ha aBxopaporpaMue xoqHo BOcnpoHSBOflBx KapxHHy 
pacnpe;i;efleHHH tbmhhx cocxaBMiomwx na oniHqecKoii chhmkb, yKasuBaex 
Ha pacnojioieHHe odoraineHHHx yrneponoM odbeMOB b ji;eHjtpHTHax oeax, 
flBflflEJiiieecfl HecKonLKO HeoduqHUk c tchkh speHHB cymecxByioiUHx npeji- 
ciaBneHHH o KpKcraH«H3amin lenesoyrBepoiiHCTax crinaBOB. ITpwqHHa 
DTOrO MOTCT SaKJlDnaTfcCB, O^BBHflHO, TOHBKO B TOM, HTO HepaBliOMfcO- 
Hoe pac^pe;^eH8HHe MOBHdxena b HanpaBnenwH odoramoHHB hm oceii 
JiGH^pHTOB B npoueccG KpKcxajijiiJ3ai][HK npHseno npii nocfle^i^yiomGM 
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oxna^fffleuHK) TBepfloro cnnaBa k aHanorimHouy se HepasHOMepnoMy pacnpe- 
fleneHHio yrnepo^a, wdo b odu^Hux yc/roBMX noc«e;iHeuy cBoiicTBeHHO 
pacnonaraTfccfl He b ocbx flCHApwTOB, a b MexcocHHx npocipaHciBax, 

Huefl B BHfly ycTanoBBeHHyi) BsawMOCBBaB Mes^y pacnpeAeneHMeM 
yrnepoja h nempyiomux DBieMeHTOB, a laKxe yywTUBafl tot yciaHOBnen- 
HU0 pacHGTHUM nyiGM $aKT, HTO pajiHorpa(|)HHecKH Moryi duib odnapy - 
®6Hu odorameHHue yrneponoM enow, lonnnHa KOTopux neacHT b npe^ejiax 
10 -10 MeiaiOMHux paccTOBHaH, nonuiaeMCH yciaHOBWTi. neKoiopue 
saKOHOMepHOCTH nepepacnpeflefleHHB yrnepo^a npw TepunMecKoa odpa- 
doTKe cianM. 

ABTopaflHorpaiaiu dwHapHux cnnaBOB leneaa c 4,65^ C^, 6,35SlVln/^ 

4,8^ Ml , 4,4^ Sl , 42,5^ Mo, coflepKamwx 0,03-0,055^ yrjiepofla, 
HOKasuBaDT, HTO B pesy^bTaie MenBeHHoro oxflaxueHHB c 970° y Bcex 
cnnaBOB npoBBHBeTCB TeHneHHHB k cocpefloiOMeHHD yrnepoxa no rpaHH- 
Bau sepHa, Ilocfle saKaxKw c 1200° pacnpeseaGHne yr/iepofla othoch- 
lenBHO rpaHHii sepna OKasuBaeTCB pasHOMepHUM ( no KpaflHea uepe , 

B od-Beuax, npeBuinaiouiHx lO^-IO^ ueaaTOMHHx pacciuaHwH). 

OinycK saKajieHHux cnnaBOB ( 590°, 10 ^ac) noBBonneT bubbhtb 
pe peBKO pasAHHaiomHecfl no cieneHM HeopopoAHOcia pacnpeAeneHWB 
yrjiepop rpynnu cnnaBos: cnnaBu Eenesa c xpowoM w MapranneM, ne 
odHapysHBaromwe TeHflenqHH k nepepacnpepBeHaio yraepofla, a cnnaBU 
Kenesa c HuicoHeM, KpewHaew h Mo;mdfl;eHOu, b KOTopux npw oinycKe 
npoH3oniflo pesKoe nepepacnpeseneuHe yrjiepojia b HanpaBJieHHH odora- 
neHHH HM rpaHHi; sepoH, 

3thm nofliBepEflaeTCfl nonoKenae o cnocodnocTM Kapdapodpasyio- 
px BaeweHTOB (Cl H Mr, ) yitepiaBaTB yrnepofl b ^eppaie ^^o no- 
BtiuieHHUX Tewnepaiyp OTnycKa h od WHxeHcn^HKapM nponeccOB odocod- 
neHHB yrnepop HeKapdwfloodpasyropMW BPMeHTaMH ( Nl h Si ) 

(4, 5 ). 

Ha pac. 5 npaBepHu b bw^s npawepa aBTOpaporpaMMu cnnaBa 
xenesa c 4,4^ Si , coflepianiero iiaoTon nocjie oiEwra (a), 
saKanKH c 5200° (d) h saKanKw c nocneflyDUHii oinycKOM npw 600°(b), 

^TO KacaeTCfl cnnaBa xenesa c 52,556 MO (pile .6), to odaapy - 
EHBaeMoe b qiom cnnaBe no one oxnycKa npKO BapaxcHHoe coepepTO- 
HeHne yrnepoja no rpaHHuaw Bepna O/ -^sa odycnoBneno, kbk mu 
ycTaHOBHnw suuie, HantHHweM b norpaaiiMHUx odnaciflx (peppHia odora- 

pHHOfl UOnHdpHOM £- $a3U. 

CnexyoT OTMeiHiL, mto pasnoMepHuH xapaKiep noxeMHeHHH asro- 
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pafiworpaMM oTnymennax cnmBOD }!ce/ie3a c xpOMOM w wapraHneM yKaau- 
Baei Ha to, qio npw lennepaiype BUiue Ac^ pacnpeAenenwe xpoup h 
uapraHuta b sepne BBJiBeicB paBHOMepHUM ( no icpawHeM mepe, b npene- 
Bax oOibeMOB, npeBHiuaiomHX lO^-IO^ MeacaTOMHux paccionHwa). B caMOu 
j^ejie, ecna du npw 1200° viMeno mocto odorameHHe rpaHHU aepew 
aycT0HHTa xpoMOM MBH MapraHiieM, to b pesyntiaTe OTnycKa nocne 
3aKa«Kw yrnepoa nepeMscTHncH du b Mecia, odoranenfiae btwmh BBewen- 
laMH, B cwjiy HepaBeHCTBa CKopocren B.vi(p$y3HH b $eppwTe xpoua h 
M apraHita c o^hoM ciopoHu n yrnepofla c ^pyroM, $aKTHqecKM 5ice, 3to- 
ro He Had)llOJ^aeTC^^. 

PlTaK, KapdHfloodpasyioiUHe oneMeHTU, KOHaeHipauHfl KOTopux He 
npeBOcxopT npesejiBHow pacTBopwMocTW mx b cnnaBe, sauesflnior 
npopecca nepepacnpeseHeHHfl yr^epo^ia b [lanpaBneHHw odorauieKM hm 
rpaHwp 3epeH, HeKapdHfloodpasywmwe BHeMeniu, nanpoiMB, cnocodcTBycT 
paSBHTHK) 9THX npOpeCCOB, 3tHM OdCIOflXeJlBCTBOM MOKHO Od'BHCHHTb OT- 

cyTCTBHe BEMeTHoro oxpynqwBaHHB TennoycTOHqMBUx cianeM, coflepKa- 
mHX MMHMMan&Hue KOBwqecTBa HeKapdHfloodpaayioinHX oBeweHTOB npH 
SBHTeHBHoa BUfleprae hx flase b HHTepsane xeMnepaiyp 400-550°. Bse- 
jiGHiae B 3IH CTaBH HeKapdw^oodpasyioiUHX sjieMeHTOB, kbk npaanno, 
noBuuiaei ckhohhoctb kx k TennoBoti xpynKOcrw. Kaic cnefliyei k 3 
npHseASHHOH Ha pwc, 7, a aBiopasMorpaMMU, b BaKaneHHofl CTanw TH^ia 
I0X2M$ npH oinycKe flJiHTe^ibHOCTbio 4000 qac. He saMeyaeicn cocpea;o- 
ToqeHHB yrnepofla no rpaHHuaM aepna, BBejeHne se b ciaiib yKasaHHoM 
MapKM flOCOBHHTenbHO (PHC.7, d) npUBOaWT K WHTeHCWBHOMy 

nepepacnpefle;ieHHK) yrneposa npw oinycKe. 

Meiofl aBxopa^HorpafpwH BecbMa Harnfl^HUM odpasoM HBHDcxpHpyex 
noHOMxenbHyio ponb XHxaHa b HepscaseiomeM cxaBH xnna 18-8. B cxasM 
3Toro THna, He conepKamew xHxaHa, yrnepos b peayBbxaxe ^^HHxejibHO- 
ro oxnycKa ji;H;|4iyH,JiiHpyeT b nepii$epHMHue od'beMU aycxeHHXHUx sepeH. 
Bseaenwe b axy cxaBL 0,44^ 'Ti, saMexHUw odpaaoM yMeHbinaex 
npopecc cocpenoxoneHHH yrjiepo^ia no rpaHHpaM sepna. 


npHMCHeHHe xpwTMH paflHorpa^HMe Koro HccneflOBaHWH 
pacnpeji;efleHHn BOflopojta b xnTane h umpkohhh 

npM npwMeHeHMH xwxaHa h hhpkohhb KaK KOHcxpyKuwonHHx Maxepiia- 
jioB doBbuioe BHHMaHwe npHxonHTCfl yB;eMTB npod/iewe pacnpej^eneHMH 
B HHX BOflopoja, pesKO cHHKaiomero nnacinqHOcxb coBaBOB h noBuuiaio- 
mero qyBCTBMxejiBHOcxb hx k iiai^peay, BBwny xoro nio cymecTsyioiUHe 
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MeiontJ MeTaJiTOrpaiiiMMecKoro aHannsa ne ja,aiOT nojiHoro npeflCTaB;ie- 
HMJi 0 xapaKiepe pacnpeAenenHB BOflopofla b cnnaBax, iienecoodpasHO 
npHMeHUTb JUB 3TOM UG M paflMOaKTWBHUK M30T0n BOJlIOpOSa (ipHTHiO. 

raaoodpasHufi tpwthh ( Toqnee, cwecb naoTorioB H 2 h T 2 ), no- 
jiyuaBiuHilcfl nyrew paanoieHHB TpnTneBoii bojiu aKinBHOCTbio 15 mkiopw/m« 
Ha noBepxHocTW umhkobom cTpyraw, bbouwjicb b npe 2 i;BapHTe;ibH 0 B.era- 
awpoBaHHtie d BaKyyiie odpaspu THiaHa w uhpkohhb npw TeMnepaiype 
BUffle TOWid->^- npeapamenHfl. IIpw btom odpasuu HacumanHCb bob.o- 
poflOM ^;o KOHiieHTpaawK 700-5000 un rasa na 100 r MSTanna. 

BacoKafl MeTKOcib npwBosHMux Ha pwc. 8 h 9 aBTopaflHorpaMM, 
conociaBHUafl c ^eTKOCTbD oniHqecKHX i|)otochhmkob, odycTOBnena 
Majio0 OHeprKeS pacnajr^a tpmtwb m, kbk cneflCTBKe SToro, HesHaMHxenb- 
HUM pacceflHweM H3;iyMeHHB 3 Meianne h ^oioBuy hbchw, 

H3 conociaB jLeHMB aBTopa^HorpaMMU h onTw^ecKoro i'kkpo$otochmm- 
Ka iHTaHOBoro odpasua ( puc. 8, a ii d ) cjiejtyeT, mto odnapysMBae- 
utifi B xexHH'iecKM mhctom THiaHe crpyKTypHUM pucyHOK CBBsan c HaaH- 
HHeM rMj];pHflOB xHTaHa, XapaKiep pacnonoaceHHH cipyKiypHux cociaB- 
jiflioinHX Ha asTopafliiorpaMMax rHiana c OTHocHTe;ibHo bhcokhm co^epKa- 
HHGM BOfloposa ( pHC. 8, B H F ) yKasUBaeT Ha TO, qio npoiiecc $a- 
3 obo 2 nepeKpHcxaHOTsai^HH cnnaBa coBepiaeTCB no Tuny BHffMaHinTe^txo- 
boK CTpyKiypH, UssecTHO, mto odpasoBaHwe sxoil CTpyKiypu hoamh- 
Hfleicfl npMHpwny nandoabiiiero opHeHTanwoHHoro h pasMepnoro cooiBei- 
CTBHfl, npH KOTopoM cMeiiieHwe aTOMOB KpMCTanB;H^ecKou peieTKM- hobom 
(|) a3H oxHocHTeflbHo !ix npeiHoro pacnonoKeHna b pemeiKe hcxojihom 

(|)a3U da 710 dH MHHHMajlBHUM, 

B CBeie 9Toro oneBHBiHo, mto BHOTviue na aBTopannorpaMuax csex- 
flue Hrmj Ci -(|)a3bi h reMHue cKonneHHB SBieKioiijia, cocTOBmero h 3 
CA -c^asa w rHflpHj^a THianay pacnonaraiOTcfl b^oal Kpuciannorpa^i^HMe- 
CKMx HTiocKocTeM nperae0 axoMHoB peuieiKM ^ - TBepnoro pacTBopa, 
COXpaHHH C HMH KpHCXaBTOreOMeTpKMeCKyiO CBfl3b. 

TaKoe pacnoTioieHHe cipyKTypeux cocTaBTiaromHX, W3 KOTopux ouna 
(rHupwfl THTana) HBBHexcfl BecLua xpynKoa, sojikho, ecxeGiBeHHo, 
npwBOflwxb K CHW2ceHPiK) nnacxmecKHX CBOilciB cnjiaBa h noBHiiieHHD 
HyBCTBHiejibHOcxH GFO K Haspesy. 

Ha pwc. 9 npune^eHU aBiopaflMorpat.raa h onxa^ecKaB mhkpo^oxo- 
rpa^HB odpa3^a HKpKOHKji, nacHiflaHHoro xpiiTHsu npH xeMnapaxypa 
1000°, ConocxaBneHMo nx nosBOMex ycxaiiOBWXb, qxo pacnonarasmaB- 
Cfl no rpaHwpaM aepua cxpyKTypHaji cocxaB/ifl toman npemcxaB^Bex codon 



^6SS-J7 
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THjiipwfl UHpKOHMJ]. BMecie c TeM pacnpefle/ieHMe rnjtpuflHtix DKnOTeHn;i 
B mipKOHMW, odHapyMDaeMoe na aDTopanworpauMe ( pMc.9 a ) He 
noBTopflei MHKpocTpyKTypHoro pwcyHKa, kqk 3 to HHejio Me’cio b iwia 
He, qio yKasuBaei, oqeBWflHO na oicyicTBHe nojiHoii cipyKTypHoii 
anaflorwH cwcieM -H h Tl-H. 

HccfleflOBaHHe flociHraMociH paBnoBecKjj MeK^y MeiannoM 

W IHHQKOM B ycnOBMBX 3 nGKTpOfly FOBOf] CBclpKH 


npo(3;ieMa ;iocth3kwmocth iepMOi;HHaMKqecKoro paBHosecHB npw csap^ 
Ke, npeflCTaBnaiomaB ne to;ibko reoperwHecKHij, ho h cyrydo npHKziafl- 
HOii HHiepec, He no;iyqMa flo cero BpeueHH oflHoaHaqnoro OKcnepHMen- 
laflBHoro pemeHHB. Pba cneHw$HqecKHX ocoOeHHocrea csapoqHoro npo- 
^ecca ( HanpwMep ero cpaBHwienbHafl KpaiKOBpeMeHHocTi, h Hewao- 
lepMHqHOCTL ) CfleflyGT OTHeCTH K $aKTopoD, desycTOBHo npe- 

nflxcTByiomHX sociwaceHM paBHOBecuH npn csapKe; c flpyroH CTopoHu 
laKHe (J)aKTopij, KaK BticoKafl lewnepaTypa flyrw, Marae odBewu ofl- 
HOBpeMeHHQ, pearwpyioniHx ^as, Ha;inqHe pasLHToM noBepxHociH Mes- 
$a30Boro BsaHMojieijcTBHB, HHTeHCHBHoe nepeuemHBaHHe pearwpywiiiHx 
odBeuoB, no3BOMH3T npe^nojiaraib bosmomoctb noMoro saBepmeHHB 
peaK^HM BsawiiOj^elicTBqB laiaKa c weiajiTOM, 

SKcnepHMeHxaTOHoe peiiieHHe yKasauHoii npodHewu Morei duiB no- 
nyqeno c noMouiBK Meiofla panwoHaoxonoB. npmieHeHHe axoro MeioJia 
AM ycxaHOBneHHH jtocxwraiociH pasHOBecHB npw csapKe ocHOBUBaexcji 
Ha c ne jiy loineM npeflnocHnKeo 

OjtHO H 3 HeOdXOiilHMyx yc/IOBHii paBHOBeCHB COCTOHT B TOM, qiO 
paSHOBCCHO. COCTOBHXe ^OTOHO B OflHHaKOBOM CXeueHII flOCTHraXBCfl 
cwcxeMoirl *' c ;i;Byx cxopoH" , HanpwMep co cxopoHLi bucoihx h hhsiuhx 
xeMHepaxyp, flaE;ieHnK ivnn KOHitenipamiii, 

IIpOHOBefleM B paBHUX yCTOBHBX CBapKy OI[KHaKOEUMW 3«eKipoflaMH, 
pasTOqaDmHMHCH ;ihiub xeM, qio b o^hom c^yqae panHOviBoxon Hccflejiy- 
eMoro DaeMeHia naxo^HicB b oneKxpoflHOM hokphihh, a bo BiopoM - 
B MeiaoMqecKOM cxeprae. Tor^a, wMeB b BH^y C(popMyMpoBaHHoe 
Buuie ycnoBwe paB hobo cub, mu moscgm cKasaxB, qio ecBH npn csapKe 
paBHOBecwe Me^cfly niBaKOM h nexaBBOM flOcxHraexcB, xo oiHomeHMe 
HHieHCMBHOCieil H3ByqeHHB B 3XWX r|,a3ax WB2CH0 OKasaXBCB OHHHM H 
xeM se,He3aBHGrEao 01 Toro, b KaKOfi cocxaBBBioaieH aneKipo^a npeji;- 
BapMTejiBHo HaxojtMjiocB pa^HoaKTWBHoe BeinecTBOc 
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Ec/ih xo pamiODocne hg jtocTViraeTCji, to npn nneji.eHHH MHAMKaro- 
pa B noKpuTiie lu/iaK oicaxeToi do/iee aKTUDHHM, mom oto ipeOyexcB b 
COOTBOTCTBHH C KOHCTaHTOii pacnpeflO flO HHB , aHaflOPHqHUM OdpaSOM 

npn DBejtenHM HH^Hicaxopa b BneKTpo^HuJi cTepxeHi) donee aKiMBHUM 
no cpaBHOHMio c cocTOBHweM paBHOBecHoro pacnpefleneHHB OKaxeiCB 
Meiann uiBa. 

HaMw onpeflejinnacb CTeneHb ^octwkwmoctm paBHOBecwn Mes^y Mexan- 
noM H EJiaKOM npw pyqHoK h asTOMaiMMecKOfi csapK© ciane^ paanood — 
pa3Horo xwMH^ecKoro cociaBa. B Ka^eciBe HH^tHKaiopoB npHMeHnnwcL 
HSOTonu S' , j ^ Bo Bcex paccMOTpeHHux cnyMaflx 

KOD(p(^)n^^•leH^ pacnpefleneHHB cepu K — , nonyqaBuiniicfl 

Meianna 

riocpeflCTBOM HSMepeewn MHieHCHBHOCTW pa^tnoaKXHBHoro wsnyqeHiifl b 
GDapoqHOM ui/iaxe 0 Meianne uisa, OKasuBancB Bume np0 BBe^eHHH 0H- 
flHKaxopa B noKpbixne 0^0 cpnioc, qeM np0 HanantHOM BBeaeHnn ero b 
3 JieKTpo^,HyD npoBonoKy. Hs axoro cne^yex, qxo npopeccu nepepacnpe- 
j]ieneH0fl aneMeHxoB np 0 aneKxpoflyroBOfi cBapKe He flocxnraiox. paBHOBec- 

HOrO COCXO0H0fl, 

CflenaHHufi buboa HarnBflHO HnnDcxpHpyexcH, Hanpnuep, npnsefleH- 
HUMH Ha P 0 C. 10 rpa(])0KaM0, xapaKTep 03 yK)inHM 0 pacnpeAensHHe cepu 
np 0 CBapKe yrnepoAHCxon cxann oneKipoflaim yOHI-I3/45 0 OMM-5. 
HexpyflHo BHAexb qxo KO9(p$0ii0eHTu pacnpeAeneHun, oxHocBinHecH k 
cnyqaD BBeflOHHi] naoxona b noKpuxHe 3 neKxpoAOB, b 2-3 pasa 

dOHbiiie, HGM iip0 BBGAeHHH ero B oneKxpoAHUfl cxepxeHB, 

TaK KaK np0 cBapKe He AocxHraexcH paBHOBecne b pacnpeAeneHHH 
3 neueHT 0 B MeKfly MexannoM 0 lunaKOM, xo neodxoAHMo BecBua ocxopoKHO 
noAxoAHXB K Bonpocy nernpoBauHn lusa qepes noKpuxHn 3 /ieKxpoAOB, no- 
cKOHEKy B 3 T 0 M c/iyqae noTep0 nernpyioinero oneMenxa aa cqex aaAepxKH 
ero B niAaKOBOM ifase Moryx duxb HecpaBHenno donbuiHMH, qeM npn neno- 
cpeAcxBeHHOM ner0poBaH00 oneKipoAHoro wexanna, 

B coBpeMeHyoti cBapoqHow Mexannypr00 He nonyqnn gahhoto toako- 
BaH0H Bonpoc 0 TOM, B KaKOH 03 xpex BoaMOKHux odnacxe^ cBapoqHon 
Ayr 0 (xopHOBan qacxb sneKxpoAa, syroBOH npoMeicyxoK, cEapoqHafl 
Banna) pasBHsaioTCB peaKi^HH ueaciJasHoro BsaHMOAeKcxBHH ninaKa c mg- 
xannou. 

Peiii 8 H 08 3xoro Bonpoca mokgx duib nenco ocytuecxB/ieHO npw no- 
MoiiiH MGxoAa paAHO03oxonoB. Ecn 0 nepepacnpefle aghhg nccneAyeMoro 
sneMGHxa Mescfly innaKOM 0 wexan/iOM coBepiuaexcfl b ochobhom b cBapoq- 
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HOil BaHHe, TO wecio npe^BapmeBbHoro bdoaohiib pawoHsoiona ( b 
ciepieHB MK ocHOBHoii MeiaB/i ) He Jionmio saMenio dbhbtl Ha xapaK- 
rep pacnpeflefleHHH Hsoiona Meac^y lumKOM h MeiaMOM. Ec«h tc ochob- 
Hoi] 30HOM BaaHMo^tel'IcTDHH HBBBioi’CB nyroDoM npoMoacyroK H TopHOBan 
yacTB 3/ieKTpofla, to nepexofl wsoTona b cBapoMHuH w/iaK OKaaceicB npax 
TwqecKM B03M0IHUM flHnii, B cByHae npeflBapwTeBBHoro BBe^oHHB ero b 
weraB/i 3;ieKrpofla, nocKOBBKy paflwoaKTHBHoe BeuieciBo, bboaghhoo b 
ocHOBHoil Merao, dy^eT wsoMpoBano or yqacTWB bo BsawuoAeMciBMM 
Ha KOHiie 3neKTpofla h b syroBOM npoMOffiyiKe, 

H3 npHBe^eHHux na pwc. 10 rpa(|)HKOB CHeflyei, hto hootoh 
npe^flapHTe/iBHo BBe^eHiiuM b ochobiioh Meiann, bo bcgx csynanx odaa- 
py}iCHBaeTCB b lUflaKOBOii (|)a3e; b pn^ie cnyMaeB OTHouieHHJi aKTHBHocrea 
uinaKa h Meianna OKasuBaioTCfi secbMa djiwoKHMH Meacjiy codow KaK npw 
BBejieHHH M30Tona b ochobhom MeiaB/i, laic w npw BBejieHHH ero b npo- 
BOBOKy. Dto yKaauBaer Ha BecBMa cymecTBeHnyio poBB CBapOHHoii BaHHu 
B odmeM ^po^ecce BsaHMOAeHciBWB Meiaoa co ni/iaKOM. AHaBorHHHue 
pesy/iBiaTbi dBiM no/iyneHu h npw nsyneKHw nepepacnpefleneHna xpoMa 
c noMoiUBK) H30Tona 

PaflHorpacpwqecKHM nyieM mojegt duiB 3ai$HKcwpoBaH npoqecc B3anM0 
seflcTBHH niflaKa c MeianTOM, coBepiuaioiuMylcB HenocpeflCTBeHHo Ha lopne 
3JieKTpofla. H3 paccMOTpeHHB pHc.H,a cnenyei, tjto ocbh wsotoh 
BB eseH B noKptiTHe s^eKipona, to noc«e cBapKH Ha Mecie on/iaBiiBineR- 
ca TopHOBOH xiaciK 3fleKTpojia raeeT mocto HHieHcoHoe noTeMHenwe 
BMyjiBCHH. 3 to yKasHBaer na nepexofl qaciH paflnoaKTHBHoii cepn h 3 
noKpuTiiH B pacnaaBTOHHyio Kanaio na lopue DJieKipo^a. 

AHa/iorHHHaa KapTWHa noayqaeTCB h npn BsefleHHH waorona 
B SHGKTpoBiHHM cTepseHB ( pHc. II , d ). B 3 T 0 M cayHae onaaBHBniaa- 
qacTB 3/ieKTpo,na ,naeT Ha (|)0i03My/iBCHH do/iee caadoe noHepneHMe. 

HeM HepacnaaBHBinwMcH oaeKTponHaii Mexaaa, hto yKasHBaei na nepe- 
xofl qacTH ceptj hs Kanaw b uiaaK h OKpys:aK)ii(yio aiMoc^epy. 

BaaaHc nocTynaeHwa oaeMeHiOB b Meiaaa nisa npH 

CBapKe 

HsHCKaHHe nyieri nafleacHoro yciaHOBaeHHa K 03 $$MmieHT 0 B nepexo- 
Aa saeMeHTOB h3 hokputhb, 3aeKrpo;HHoM npoBoaoKw h ochobhoto Meraa- 
aa B Meiana iBa CEHsano c penieHHeM aKiyaaBHOfi saflanw cBapoqHoii 
MeiaaayprHw - bosmo^ichoctbio pacMeiHoro onpe^eaeHHB cocTaBa aerw- 
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pyjoUHX noKpuTH0, odecneMMBaiomero saflawHutl xwMiiqecKHM cocTas csap- 
Horo lOBa. Meioji pa^HOwsoTonoB oiKpuBaei jim pemeimfl aioil sasa^H 
BecBMa npocToJj nyiB. BBefleuHo paswoaKTUBHoro naorona HHTepecyio- 
mero Hac dneuewra noc/ie^oaaieBLHo b noKpuTwe, o/ieKrpojtHijK crep- 
aceHb H ocHOBHoti Meiaflfl h noc^eflyiomee KSMepenne pafiMoaKiMBiiocTH 
cBapo^HUx HHrpanweHTOB nosBonflGi onpefiGMiB b Meia/i/ie iiiBa wmshho 
T e flo/iH oaeMeHia, Koiopue nocTynw/iH ly^a pas^e/i&HO W3 Kawro 
HCTO^HHKa. 

HojiH Hcc/iesyeMoro BaeMeaia, nocTynaraiUHe b weTan/i uieq h 3 noicpu- 
TMB ( , ciepKHfl (CL^(,) H ocHOBHoro Meia/ina CCl„ ) 

onpejienflioTCB no $opMynaM: ^ 


Cl 

A 

■ p 100 % , 

Jr 

/•3/ 

Cc 

0/ =--^. 
MC A 

^■100%, 

Jc 

A/ 

P 

O 

II 

— 100%, 

•1 n 

/V 


r,i];e C^, - KomienTpaitHH oneMeHia b noKpHTwn, CTepsHe h 

OCHOBHOM MeraiiiJie; ” ^^^shcmbhocth HSjiy^eHM b 

3IHX COCXaB/IfllOmHX ; ^ ^ - HHTeHCHBHOCTH M3flyqeHWB B 

Meia/iJie inBa, BH 3 BaHHue nociyn/ieHHGM ly^a pa^noaKTUBHoro usoiona 
COOTBeiCTBeHHO H3 nOKpBTHfl, SnGKrpOflHOrO CTepHHB H OCHOBHOrO 
!.ieTa;ina, 


A-C 


1 


Mn 


" 1 . 


ij 

'i: 1 . 




1 , 

-ol 


-*0 -0 

^opiiyra /3/ - /5/ nosBonaioi paccqniaTB nonnuB c5a;iiaHc nociyn- 
aeHHB BfleweHTa b Meiann inBa W3 ipex HcioqHHKOB. Ha puc. 12 npn - 
BejieHy pesyntraiu pacneia daaaHca nociyn/ieHWfl xpowa b Meia/iJi 
MBa fl/w c^iyMafl csapKH HGpsaBeiomeS cxanH IXI8H9T aseKTpoxauH 
mi-ITX, coflepacaniHiiH 58-19^ xpOMa b ciepxHBx h 1790 xpoMa b noKpu- 


THM. 


JIaHHHe pHc* 12 noKasHsaior, mto mb odnero Konn'iecTBa xpoina, 
coj];Gp:scamerocfl b MeTajiB:e rasa, 35-40^ ero nocrynaei c nponBaBnflro- 

lljnMCi] OCHOBHUK MOTa/UIOfi^ 45—5^^ = C O/IGKipOflHUM CTGpKHGM M 
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14-17^6 - H3 oacKipoAiioro noKp«rn;j, Dto aiiamiT, mo npw cpejuieM 
KOHpenTpauMH xpoua d oghodhom h npHuaAOMHOM MeTa«/ia;!, paBiioH 
-18,5^, R Meia^jie uioa OKasuBaoTca npHuepiio '!£■>% xpoMa, iioci'ynHB- 
mero 113 ocHODHoro MeTa;i«a w crepiKtw. CjieAOBaTOflbHO, no cpaBHeHHio 
C llCXO^HUMM GO^epacaHMaMM XpOMa B OCHODIIOM H npHCaftOqHOM MOTannaX 
B Melange maa b pesy^ibiaie csapicw odpaByexcB xpoMa, pae- 

HUM npwMepHo 2,55^. BoGnojiiieHiae OToro ^e(lraniTTa mojkot duTb ocymecT- 
B«eHO 3a CMOT BBefleHHB MeTa;iBHyecKoro xpoua b onoKipo, untie noKpu- 
THfl. 

PaxMorpaclMMecKoe wsyMenwe KpwcTa/inHqecKoro GipoeHM 
CBaptioro msa 

Ha pHc. 13 npiiBoflBicfi nonyqeHHye c nouoinbio usoTona 
pa^HorpauMa csapHUx dibob. MaKpocKonnnecKH paBHOuepHoe noqepHeHMe 
paj^HorpauM yKasasaeT na OTcyiCTBue jinKsamiM cepu b peHipa^bHue 
yqacTKH iuBa« Buecxe c xeu, Ha pajtHorpauuax ^tocraioqHO qeiKo eapa- 
soHa seHflpwTHaB ;iiiKBamifl cepu, b cwfly KOTopoii b npeji;enax Kawro 
KpucTannnqecKoro odpaaoeaHM cepa npewuymecTBeHHO KOHueHTpnpyeT- 
CB 3 UeiEOCHUX 30HaX JteHflpHTOB H nO^TW OTCyTCTByei B OCflX fleHflpH- 
TOB. 

AHanorwuHafl KapxiiHa Kueex uecTO h b ochobhom Mexanne; b 3tou 
cnyqae, xaK cjieflyex h 3 puc, 14, a, P, xapaKiep pacnpeseaeHHB ce- 
pu 3aBwcHi OT xoro, no,peprancB jiw ueiann nnacxnqecKOii oPpaCioxKe, 
MCKaKaioineM (popuy fleHspwiHux o(3pa3OBaHM0. 

ABiopajuMorpaMMU, no^yqaeuue npw homoihh Hooxoiia 5^^ 

(pHc. 13 ), He noflXBepKflarox oCumho npHHMuaeMoro npeponoKeHiiB o 
HaHwqww y cepu leHpHHHH k pacnpepfleKHD no rpaHMuau sepeH nep - 
BHHHOil KpHcian;in3aHHK. rpaHMpu cTondqaxux icpwcxa/inoB h uecxa hx 
cxuKa B oceBow qacxH lUBa xoponio BwiiiHU Ha oniiiqecKHX cHHUKax 
( PMC. 13, d, r ), 3 xh '.ze rpanwHU m uecxa cxuKa KpwcxannoB sauei- 
HU Ha aBxopaflHorpauMe ( pnc. 13, a, b ) no pasranHio b HanpaBne- 
HMM pHspHiHux oceM. Ho HMKaKOM flOKanH3aHHM cepu na oihx rpann- 
nax odHapyKMTb He ypexcB. 

Ha aBxopaporpamax xopoino BHpu xaKwe cnep cbomctom cipyK- 
xypu, pacno/iOKCHHoK b ocnoBHOu BdBMsn rpanHHu cnnaBneHUfl. BuHBne- 
HHe GJioeB Ha aBxopanMorpaMMax, noHynaeuux c nouombio Hsoxona 
nosBOMex cHsiTaxb, nxo choh odpasyioxcB sa cnex HepasHouepHoro 
pacnpepneHMB cepa b uiBe. 
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OTMeyaoMoe Ha oniHMecKHx CHWMKax "npopacTaHMe" nepEwmiux 
KPHCTa;i;ioa HesaDMCHMo ot c/ioob yKasuBaoT Ha to, hto ocJpaaoBaHwe 
cjiooB He flBflfleiofl cjieflciBHeM H3MeneHHB HanpaBHGHHB pocia KpHcian- 
TOB, a BUSbJBaeicfl HepaBHOMepHoii mBamieK npHMeceK ( b qacTHOciw 
cepu ) iipw aaTBepflOBaHHH ueia/ina b cBapoHHoH saHHe. 

I'l3yqeHMe yrncpofla Ha rpaHnite cnflaB/ieHWH 

HepaBHux HO cociaBy cianeli 

OJ^H0i^i H3 npUHMH BOSMOSHOTO OCBadTOHHfl 30HU CIIflaB/ieHHB paSHO- 
pojiHux no cocTaBy cuane^ ABMeTCH odpasoBaHwe nepexo^Kux npoc;ioeK, 
BU3U3aeMoe ^Hcp^ysHeM yrnepofla b CTopony cocTaBflflwmeK, odoramoHHOfl 
Kapdw^TooPpasyioinHMM 3;ieMeHiaHH. 3 th npocfloaKH, cocTOBiUHe b ochob - 
HOM W 3 KapdHflOB, nOflB/IBlOTCB KBK B npOHeCCe CaMOM CBapKM, laK H, 

B 3iiaHHTe;iBHo doBBiiieii cTeneHH, npw BucoKOTeMnepaiypHOii 3Kcn;iyaTa- 
i](HH cBapnoro coejiMHeHHfl, 

ripHMeHGHHe H30T0na C fla6T BOBMOjEHOCIB nO/iyHGHHfl OTHeiJIHBOM 

paporpa.pnqecKoil KapiHHa pacnpefleneHWH yrnepo/ia b sone cnBaDneHM 
paoHoponHux ciafleM, Ha njiacTHHu HeBerwpoBaHHoro ochobhoto Meiajina, 
coflepiicaBinero pajiHoyrnepos, nponaBo^iiflaci) Han^aBKa saBHKOB HepajiHO- 
aKTHBHWMH O/ieKTpOflaMH paSMHHOrO XHMHHeCKOrO COCTasa. K 3 nOJiyqeHHUX 
CBapiiux odpaapoB HaroTOB^HMCb nonepennue mnH$u, qacit KOTopux 
no^BepranacB noBiopHOMy paaorpeBy, B peay/iBiaTe pannorpacpMpoBaHMfl 
iii/iH$0B Phto ycTaHOB/iGHo cfleflyiomee. 

OPpasiiu, nonyMeiiHue npa cBapKe (JeppMiHUMH eneKTpojtaMH (yOHH- 
13/45 ), flaioT KaK HenocpeflCTBeHHo nocne CBapKw, TaK h nocjie omy- 
CKa ( 640 , 4 qaca ) OflHHaKOBue asTopa^HorpaMMu: HHKaKHX HSMene- 
HHil Ha rparnme cnnaBjieHH;; nocne bucokoto oxnycKa He odHapyMBaei- 
CH. AHajiorwHHue peay/ibiaxu no/iyqaioTCH h npn npuMeHeHHH HHKeaeBux 
ayCTeHWXHUX D/IOKipOHOB ( 36^ Hpw Hcn0nb3OBaHHH XpOMOHW- 

KGBeBux oneKipoflOB, cojiepHanHx, Hap/iAy c 15^ Ml okojo 20^ Ch^ , 
KapiwHa pesKO MeHnexcH: noc;ie BucoKoro oxnycKa ( 640°, 4 qaca ) 

Ha rpaHMHe cn/iaB/ieHMB ooBBMeTCfl peaxo oqepqeHHaH co cTopoHu oc- 
HOBHoro Meia/i/ia nepHan xallMa, a b OKOJioiuoBHoi'i 30He ochobhofo uexax- 
Jid.t HenocpeflcxBeHHO npM/ieraioineM k rpaHWHe cn/iaBxeHUH, pdpasyeicB 
uinpoKaH CBexHaH nojioca (pwc. 15, d), B hcxojhom cociobhhm nocne 
CBapKK 3X0 npoBBHnocb B sHaHHieflbHO tiJeHbine^ cxeneHH ( pwc* 45, a). 
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no«y'-iGu:i.'.'„i:i ;i.’i /iM.-TiGi •.•leonpoDupKMMi.iM ^OKasaTenfcCTBOM 

TorOj MTO i,i ni'Oi'.ucco oyiiy'ti;:;.:, ciiapHOi’O coej^MHeiuui npowcxo^^MT iianpas- 
jicKHay. nnip.hyasii: yr/iopo u.; ocnoBHoro He;^enipoBaHHoro weia^na b 
aycTc HHTiiuti naii '.vioxa ’i7i» 

.Bno/me o'!t;i3’iji,iio, mto uoMq'/iiioii BTOii AB/ifleTCfi Hanmv.e 

B ueTanJio wnu KapdMii,oor)ixi::;y:uiiicro DaeMeiixa - xpoMa, nocKOJiijKy hm 
B lie JicrvipoBaBiioi; . liii b xio/isrjoHHKejieDoii aycTeHHiHoii Han;iaDKe Kwxa- 
Kovi aoKcuiHaauHM y riiepo n 3one cnjiaBJieHiiB odHapyKetio ne duno. 

Jinn pacMcia soniiBecxB a yrjiepoAa, zcoHnei-iTpupyrainerocfl npw ot- 
nycKe b iiorpoHvmHou cjioc aycyeHi-iTHOil iianjiaBKH, duji npwMBHeH ueio^i 
KOJiwqeci'BeHiioro ipoixTfieTpMpo.3aH;.i.ii asTopaziHorpaMM ( puc, €6 ). C 
noMOiUBB BTorc rt(;;’.LOij,a ycrajoBneHO, mto KOHiieHipamiB ymepojia, «o- 
KajiKsyioL'ieroc.n b cpaBiiirre.’iaHO ysKoil 30He na rpaHHi^e cnflaB«eHHfl, 
snaMHTejiLao npCBaiBaei 

.yrB.epoii,; naado/iee BpKO BapasiteHa b xex coenHHeHKHX, 
rjie 13 EaqecTBO ojpxoii ws cooTaBMioinwx npMMeneHa HenerMpoBaHHaB 
CTaxb .V OdnasoyaMiiG ntipexojj;Hi.-JX npocBoex b sohs cnnasneHHfi MOKei 
dfciTB nonuoQ'ihi' yoipatiei-io nyiefi BerwpoBaHwii nepinmiozi cocTaBBHiomell 
Soc'faToqiiyi.i xoaii'iecTiou aHepr'OTHDX KapdzmoodpasyioiUMX 3neMeHT0B. 

3 a K n ;o m e h h 8 

riTJiiMeKei-iKe Hci'o.itos anTopaAxorpauiHn ii paziiHoneTpnH oiicpHsaeT 
iioBao 303M0>;aioc:.'ii .v\n pemcHKii aKiyajibHux sasaq coBpeueHHoro 
MeTaji;iOBG)i,en’.‘U: vi TGOpnx cBapo^HUX npoueccoBo 

Pa3,iiorpac)'.rjeGK;i.ii MeTOjr KccziesoBaHHH no3Bonwzi ycTaHOBMTB saKO- 
HoiiepnocTii pacope^e/ieavw yraepo^za k neKoropax. aerHpyioiUHX 9fleMeH- 
TOfl B cnnasax jiCJiesa npvi mx TepiiH'^ecKOil odpadoiKe, B qacTHOCTH, 
3Kcnepi'iT.ieHTe,;ifeH0 noj'TyypEiiaHa TeH^zenmiB yr;iepo2i;a k cocpenoio^eKwio 
B yqacTxax cTa;jWj odorameiiHux KapdiznoodpasyiomKiviH BaeMeHiauH, h 
K JZHckpyai'iK M3 .'/MacTKOBj odoraiUGHHUx HGKapdHftoodpasyioiUMMH BneweHTa- 
laMjcTaHOBseiiOp m:o b /ieriipoBaHHOM ciajiH, Harpexoia BWiiie tomkh 
A c„ j xpou M i-iGura'iei; pacnpe^;efleHa pasHOMepHO oxHocwxezibHO rpaHHU 
3epKa, HarjiBiTiio no •uBepEsaeTCB xopiAOSBiiiee BJiHBHue xHiaHa na npo- 
uecc cocpenoTOMeiiKij yniepoxa no rpaaiinaM aycieHHXHoro sepna npn 
oxnycKS HepiixiDeiOLyeri cianiu 

C i]owo:iu-':o yi3OT0-ia t' no/iyneHa KapxMHa MMKpocKonKMecKoro pac- 
npejzeiioHM^ rxjipMjiHon xnoy 3 iwiane h pmpkohmm. 
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ripiiMeHeime pa4i;HOM30TonoB b ojieicTpoAyroBoM cBapice cossano 
DoaMoacHOCTB ft/ifl ycTaH0B^eHw^l pflfla nonoiGiiwiI, wweiomHX ^pwH^H^Ha^b- 
HOG SHaMGlIMO B COBpGMG HHOJi TGOpHU CBapOMHbIX tipOtlGCCOB, B MaCTHO — 

CTW, y cTanoBjiGHo , mto peaKuwH BsawMOflGflCTBHfl MGTanna h uinaKa npn 
CBapKG HG flocTwraDT paBHOBGCHoro coctobhwb; noKasaHO, qio ochob- 
hoM pGaKUHOHHoii 30HOM FipH nGpepaciipG jijGjieHHM xpoMa> ^e$oci.|)opauMH 
H flGcy B[b'i)ypaLina Meianna uiDa ABMeicB csapo^Hafl BaHHa. 

PafiHorpacpw^ecKoe Hccne;noBaHHe KpHCTannu'iecKoro ctpoghha 
csapHoro lusa nosBoaHno yciaHOBUTb (J)aKT orcyicTSMB soHanbHOii hhk- 
BaiiHH cepu B uiDG H iianHMWB cuntHO pasBHTOii flGHJtprtTHOii ee oKsa- 
HHH« BuflCHGHO, MTO BG^yinyio pojii) B odpasoBaHMW cjioHCTofl CTpyKTypu 
B uiBG nrpaei CGpa. 

nyTGM BBGfleHWfl HBOTOna B 30Hy CBapKW ^OKasaHO paSBHTHe 
HHTGHCHBHOii flHiIxpysHM yrnepo^a b sony cnmBneHHB npw oinycKe 

HjiH BucoKOTGimepaTypHOii. BKcn jiyaiauHW cDapnax coeflWHGHHM, a laKse 

noKasano, ^to ocHOBHaa ponb b pasBWTMH 3X00 Aw^^yso, cnocodHOw 
npHBGCTH K pGSKOMy yxy^UIGHHD pa(30TOCnOCO(5HOCTM csapHoro COeJlM- 
HGHwa, npuHasaeKHT xpouy, 
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Mc.l. CxeMa AeacTBHfl oOorameHHoro pa^MoaKins- 

HHM HSOTOnOM CJIOH HB ijjOTOaMy flbCHK) 









5 


2 . Cnjiafl Kejresa c I9,5jS 0,06^; 
a-onTH^ecioifi chhmok, x 50; 
(5-aBTopaaHorpaMMa, x 20 


Approved For Release 2009/08/31 : CIA-RDP88-00904R0001 001 30009-8 








S'6~-37 



5 


Pmc. 3<. CnjiaB sejiesa c 9,2?» W m C: 
a - onTHqecKMa chhmok, x 4b; 

6 - aBTopaflHorpaivTMa , x 30 
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Phc, 4:. Cn;iaB Ke;ie3a c 0,86?^ Mo h C: 

a - oninMecKMi; chmmok, x 4.5 j 
6 - aBTopaitMorpai-rMa, x 15 



a/ 
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Pmc. 7. ABTopa^Horpama cianH I0X2M$ 

063 AOOaBKH KpeMHHfl (aj H C JO- 
oasKOM 2,6^ Si (c) nocfla ot— 
nycKa C5(5oo, J00o\ac.5 
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Pwc.8. TexHimecKH qwcTuM iiwioii thtuh nocne kobkm h Hacume- 
HHfl TpMTweM. Oo^tepTicaHHe flop,opop,a iOOO ma (a,c5j h 
2100 m;i (b, r; Ha 100 r Meiaafla; a,B - aBiopajtHO- 
rpaMMu ; d,r - onTimecKwe chwmkh 
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Phc. 9. TexHHyecicH 'inciuK aktow uhpkohwH nocne kobkh h Hacu 
meHHfl TpHTHeM, X 300: a - aBTopa^worpaMMa , d- oiith- 

yeCKHM CHHUOK 


r:i 

Qj 

CD 

I ’I? 

:::! 


9^—%3/jeKmpodbi yOHH-‘15/h5 
A— A 3 /iet<mpodbi 0 MM "5 

Usomon 6 §e den 

S noxpbfmue 

Usomon S^^SSede^ 

S cmtpMeHh 

Usomon SSe den 

/? nmin^unn 



— 


A 


[ — 


r ^ 

i 

% 


1 

i 


150 200 

Cujia moKa 


250 a 


pMc.iO.Kc)9(|)ipni4MeHTbi pacnpe^e/ieHMfl cepu MeiE- 
Ay lu/isKOM w MeTa;i;iOM npH BBe^eHUH 


f-j*/ 

MBOTona 5 


fl noKpbiTMe,3;ieKTpoji.- 


HUK CiepSeHB H OCHOBIiOil Meiafl)! 
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•-.f' f ■ 


“>r /' • 


'M- 


PHC.41.ABTopa;tHorpauMU csapo'qHux aneKTpOAOB 
nocne npeKpameHMfl cBapKM x 4: a - h3 
Ton 3*^ BBe^eH b oaeKipoAHoe iiOKpu- 


6 - HSOTOn 




ciepieHB oneKipoAa 


20 30 HQ 50 60 10 SO 30 


□ 


(l3 ochoSh. nemaji/ia. Lb cmepMHP. Us noKpt>imuP 


PHc.l2.BaflaHc nocTyiueHHfl xpoMa b MeTann inaa 
npw CBapice HepucaBeiOineM cTaan IXI8H9T 
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AMorpawMbi ; d,r - onxM^ecKMe chhmkm 
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^ Bropaii MexAyHapoAHafl KOHiliepeHiiHa 

OpraHHaaiiHH OiiiieAHHeHHbit HaiiKH 

I 

~ MHpiUiU Aeiiaa 


^ no npHMeHeHHH) aroMHOji aneprHH 


B cup, 
5 


B cTpoKU Halle^aTaHo 


13 CBepxy TO^Hee KapOa^joB 


V'Oonf.I5/p/2236 

USSR 

Correcyions 
23 July 1958 


Cfleflyei ^HTaib 


TO»iHee, KapflKfloB 


5 

14 CHHay 

63140 ^ 

egMog 

6 

1 caepxy 

OXJiaXAeHHD 

oxjiaxAeHHH 

6 

6 CHHsy 

12 , 5 ^ MO 

12 , 5 ^ Mo 

7 

2 CBepxy 

AC3 

AC 3 

10 

3 CBepxy 

pacnpefleJieHHa, 

pacnpefle;ieHHfl ; 

10 

1 1 CBepxy 

pacnpe^efleHHB ceps 

pacnpeAc/ieHHB 

12 

16 cHMsy 

Cn, Cm, Co 

^n’ ^c» ^0 

13 

8 CHHay 

Ha aBTopaflHorpawMe 

Ha aBTopaflHorpaMitax 

15 

6 CHHay 

ACq 

ACq 
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